Introduction: Laser applications have increased in a variety of dental procedures, especially in surgeries of soft tissues. Radiation is not invasive and is very well tolerated by tissues. CO 2 laser acts in small vessels promoting blood coagulation, making it possible to work in a controlled way. Patients undergoing fixed orthodontic therapy often present injuries of gingival hyperplasia, originating esthetical and functional problems.
IntROduCtIOn
There are many reasons for the development of gingival hyperplasia. Most of them develop due to lack of buccal hygiene. However, in some situations, this can be induced by medications or by genetic disorders. 2 Patients undergoing fixed orthodontic therapy often show gingival hyperplasia, 18 which usually is attributed to inflammation. 5 The quest for esthetic is one of the main reasons leading patients to orthodontic therapy. Considering the smile, it can be noticed the growing appeal from modern society in search of beautiful and healthy smiles. 1 The desirable characteristics of shape and proportion of teeth, gingival esthetic and relation between teeth and gingiva are well defined in the literature. 13 The ideal gingival contour is characterized by the shape of the interdental papilla and gingival edges equally aligned in the cervical region of teeth. 14 In order to achieve success in the treatment of orthodontic patients suffering with hyperplasia, the integration between orthodontist, periodontist and maxillofacial surgeon is important. 2 Gingival hyperplasia can be treated initially just with oral hygiene control. When the persistence of this hyperplasic tissue occurs, the treatment of choice is gingivectomy, consisting of the surgical removal of the hyperplasic tissue, along with mechanical removal of plaque and an effective control of oral hygiene. 18 The advantages of conventional gingivectomy, performed with a scalpel, are the low costs and durability of instruments; however, they need constant and proper sterilization and the sharp edges must be effective to avoid further tissue damage. 12 The electrosurgery is other genre of treatment for oral surgeries. Nevertheless, its use results in a substantial thermal damage to adjacent tissues, which is immediately recognized by a strong smell and by the accumulation of tissues remains at the application site. Its use is restricted to patients with pacemakers and patients that already underwent radiotherapy. Another kind of treatment for gingival hyperplasia is the use of laser. 8 "Laser" is a shortening for Light Amplification by Stimulated Emission of Radiation. 15 Its use in Dentistry, by means of many therapeutical properties, has called the attention of professionals and researchers, since development of Rubi laser in 1960, by Theodore Maiman. 11 Equipment can conduct a large amount of energy to tissues, with amazing accuracy. The action of this technology in different tissues results, according to the type of laser, in thermic, photochemical and non-linear effects. 10 It is the special characteristics of this type of light that gives it important therapeutical properties. 16 Radiation is non invasive and is well tolerated by tissues. 10 Laser can release energy in a continuous or pulsating way. In the continuous mode, tissues tend to absorb more energy, resulting in higher warming. Now, with pulsating mode, the cooling between energy pulses is possible. The amount of energy released during the process leads to collateral effects and postoperative discomfort. 14 There are three main types of lasers being used as instruments for surgical therapy in the oral cavity: The Neodymium lasers -YAG (Nd:YAG), of Argon (Ar) and Carbon dioxide (CO 2 ). 19 The wavelengths of lasers are not equal and determines their visibility and biological effects. 6 In CO 2 laser the long wavelength has the advantage of being highly absorbed by tissues with large quantity of water, presenting easier evaporation and providing the removal of lesions without causing any deep burn. 15 CO 2 laser acts in small vessels promoting blood coagulation, being possible to work in a controlled way. 15 For this reason, it is widely used in surgery of vascular lesions. Its use transforms a contaminated or infected wound in a sterile wound. It is of utmost importance in patients where the infection control is critical, e.g., patients with immunological problems, bacterial endocarditis, among others problems. The possibility of diffusion of abnormal cells due to the sealing of lymphatic vessels, low contraction and low scarring 9 and also the decrease of postoperative pain may occur. 9, 15, 17 When cutting, evaporating or coagulating the tissue, the pain remains just for a few seconds after surgery, and it is due to the formation of thermal neuromas. The final esthetic result is much more acceptable than in conventional gingivectomy. 15 CO 2 laser is a fast and effective method for treating premalignant lesions, provided that invasion has not occurred. Laser enables the precise removal of lesions, with the possibility of using a surgical microscopy attached to the laser unit. In most of cases,
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Gama SKC, Habib FAL, Pinheiro ALB, Araújo TM the use of sutures and surgical cement is unnecessary because the wound is left to heal by secondary intention, 9 being recovered by a biological 'cement' resulting from the superficial coagulation of proteins, 12 which makes this technique to be more used for the treatment of gingival hyperplasia in patients with mental retardation, for one can avoid the nonintentional remotion of surgical cement. 4 Another advantages of this technique is the reduction in the volume of contraction of the surgical wound due to a lower quantity of myofibroblasts when compared to conventional surgical procedures 3, 20 reducing scar size and improving their quality. 11 In this way, this paper aimed at evaluating the effectiveness of CO 2 laser use for removal of hyperplasia lesions in areas of the gingival papilla of patients with fixed orthodontic appliances.
MAtERIAL And MEtHOdS
The experimental approach employed was ap- Initially individuals underwent previous examinations to perform the laser surgical procedure, which were complete blood count, blood coagulation profile and fasting blood glucose.
Prior to surgical intervention patients underwent the following steps: Prophylaxis and distance measuring from the papilla to the incisal edge.
-Prophylaxis: Orthodontic archwires were removed and prophylaxis with bicarbonate jet (Profident -Dabi Atlante®) was performed taking care to position the instrument tip at a cervical-incisal direction, 45 0 of inclination in relation to the tooth.
-Measuring the distance from the papilla to the incisal edge: With the use of a graphite pencil, corresponding marks were made at the level of the interdental papilla on the right (RGP) and left side (LGP) on the buccal surface of the tooth (Fig 1A) . Using a digital caliper graduated from 0 to 150 mm, the measurement of the distance from the incisal edge to the marking previously made was performed (Fig 1 B, C  and D) . All data were recorded on a clinical form.
-Laser surgery: Surgical procedures were performed with CO 2 laser (Sharplan 20C, Tel Aviv, Israel), wavelength of λ 10,600 nm, 5W average power, focus of 2 mm and the beam was focused/unfocused, direct current. The surgeries were performed at FOUFBA Laser Center, by a single professional, with academic degree in Periodontics and Laser.
After having received intraoral anesthetic with 2% lidocaine containing Epinephrine 1: 100,000, the patients had the hyperplastic lesions removed with incision and/or vaporization with the CO 2 laser. The tissue removal was followed by surgical gingival contour. No sutures or surgical cement were used. After surgery, in case of pain, an analgesic that the patient already had the habit of taking was prescribed and they should follow a hygiene protocol for 15 days. This protocol consisted on brushing the region with a Colgate Professional Ultra Soft gum® brush, along with the Colgate Total® toothpaste, three times a day and flossing, twice a day. As for food, patients were instructed to make use of cold food or ice cold only during the day of the surgery. The measurement of the distance of the papilla to the incisal edge occurred four times: Prior to surgery -Time 0, immediately after surgery -Time 1, after one month -Time 2 (Fig 2) and two months after the surgical procedure -Time 3. Immediately after measuring, the orthodontic archwires in use were reseated.
All data were tabulated and subjected to statistical analysis. Student t tests, ANOVA and Tukey were used to assess the difference between the groups, with a significance level of 5%.
RESuLtS
Within the ten (10) individuals who participated in this research, 75 units of analysis were generated at each time, being pre-surgical (Time 0), post surgical (Time 1) and one month after the procedure (Time 2). where normal distribution was identified for all variables and therefore the mean and standard deviation were the estimates used in testing statistics. In Figure 3 , the variation in the distance from the papilla to the incisal edge of the right side is seen in relation to time.
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The distance from the papilla to the incisal edge of the left side in relation to time is shown in Figure 4 .
dISCuSSIOn
The laser treatment provides the lengthening of the clinical crowns of teeth.
14 This work confirms this statement, as it can be observed that in Figures 3  and 4 , from Time 0 (pre-surgical) to Time 2 (1 month later), there was a statistically significant increase (p<0.001) in the distance from the papilla to the incisal edge on both sides, right and left. This result remained throughout Times 2 and 3, presenting no At Time 3 (two months after the procedure), 61 units of analysis were used due to loss of information (18.67%). The normality of variables test was performed using the Kolmogorov Smirnov test,
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Gama SKC, Habib FAL, Pinheiro ALB, Araújo TM statistically significant differences (p<0.001) between them. With this finding, it can be inferred that there was no tissue contraction after the laser gingivectomy, agreeing with the literature. 6,3 The measures did not show statistically significant differences between Time 0 and Time 1, on both sides. This probably occurred due to the difficulty on determining the apex of the papilla right after the surgical procedure. There was no need of using the sutures or surgical cement, agreeing with the literature that asserts that the surgical wound is left to heal by second intention, without the use of sutures or surgical cement. 9, 12 After the surgical procedure with the CO2 laser, there is pain reduction. 7, 9, 15 In this research, despite the recommendation made to patients for, in the case of pain, making use of analgesic medication, all of them said that they did not use this medicine and showed that the procedure is not uncomfortable.
As for food, they were instructed to make use of cold food or ice cold, only on the day of surgery. Patients only complained of the odor exhaled during the surgical act, but all of them said that would accept the procedure again, if necessary. Initially, the indication of the use of chlorhexidine gluconate 0.12% for 30 seconds once a day was suggested, as an adjunct of the mechanical cleaning, but this step was suspended, because immediately after surgery, patients had very sensitive gums and two days after, the region had already healed. The patients responded well to the guideline regarding hygiene.
It was possible to work in a more controlled way because of the non-occurrence of bleeding during the surgical act, agreeing with the literature that asserts that the CO 2 laser acts on small vessels promoting coagulation. 15 The laser turns an infected wound in a sterile wound. 9 In this work, no cases of infection were observed.
COnCLuSIOn
The CO 2 laser presented itself effective for the removal of gingival papillary hyperplasia lesions. It can be seen that the results obtained with the surgical procedure were maintained over the observed period. For a future study it is suggested to add a group composed of patients undergoing the conventional technique (use of scalpel) with analysis within the same periods, in order to check which of the procedures shows greater clinical applicability.
